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Although the clinical significance of myocardial ischemia is 
well established. there are differences in reported observa-
tions of its electrocardiographic mCG) manifestations. The 
latter vary with type of patient, ECG method and criteria, 
presence or absence of confounding variables such as med-
ications and type of stress used to reveal the presence of 
ischemia. ST segment depression also occurs in the absence 
of chest pain, especially during ordinary daily activities with 
only a modest increase in heart rate and usuallv without 
observations of blood pressure or coronary blood" flow. 
The present study. Thus, the study of Panza et al. (I) in 
this issue of the Journal comparing the frequency and 
duration of ambulatory myocardial ischemia with those of 
exertional myocardial ischemia recorded in two different 
exercise testing protocols is informative. They studied 70 
patients with stable coronary artery disease with a chest pain 
syndrome or prior myocardial infarction. Angiographic dis-
ease with 2:70% stenosis in one, two or three vessels was 
present in 37%, 34% and 29%, respectively. Only 20 patients 
(29%) were symptomatic and 50 were described as "asymp-
tomatic." Medications were withheld for 48 h before obser-
vations of ambulatory ECG monitoring (with two leads) and 
exercise ECG recordings (with 12 leads with lead CM, 
substituted for lead a VR t). Comparisons of results of these 
methods were obtained within 3 days in 16 patients, I week 
in 21 patients or I month in 33 patients. 
Whereas 84% of 321 ischemic episodes observed by 
ambulatory ECG monitoring were "silent," only 45 patients 
(64%) showed ischemic changes with a mean of 4.4 episodes! 
patient per 48 h. Exercise testing involved both the com-
bined National Institutes of Health (NIH) "slow" protocol 
and the conventional Bruce protocol "with brisk work load 
increments." Significant differences in results with these 
exercise tests were of much longer duration of the NIH 
exercise test with a lower maximum work load. lower peak 
heart rate and later onset of ST depression at a lower mean 
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heart rate. Although blood pressure was monitored and no 
patient manifested a decrease 2:20 mm Hg. no data are 
presented about rest. exercise or recovery values (the prod-
uct of heart rate and systolic blood pressure shows a greater 
correlation with amount of ST depression than does heart 
rate alone). There were no differences in correlation with 
ambulatory ECG monitoring and exercise ECG recordings 
for either heart rate or time of exercise at occurrence of 
I mm of ST depression. In contrast. differences in onset of 
ST depression were reported when various criteria for ST 
depression were used. 
Implications. Implicit in the experimental design of this 
study is the use of a less strenuous work load protocol that 
is far more likely to reflect the metabolic demands of 
ordinary daily activity of most individuals during ambulatory 
ECG monitoring than is a strenuous work load of maximal 
exercise. Therefore. with the methods of observation se-
lected. one should expect a stronger inverse correlation 
between frequency and duration of ischemic threshold by 
ambulatory monitoring and the slow NIH protocol versus 
the more strenuous Bruce protocol. Hence. an inference of 
these investigators that ambulatory ECG monitoring may 
not provide independent information in patients with stable 
ischemic heart disease might be expected. The clinical value 
of this conclusion for busy physicians is the opportunity to 
decrease the cost of evaluating such patients by omitting 
ambulatory ECG monitoring and using the observational 
time required to monitor a "slow" exercise test that, on 
average. requires more than twice the time required for 
exercise testing. The authors recognize. however. that the 
Bruce protocol is "potentially more useful for the purpose of 
screening patients with suspected coronary disease" be-
cause of its greater sensitivity. 
Recommendations. It is hoped that future studies of these 
issues will provide additional evidence of I) absence of 
cardiomegaly. which often obliterates significant ST depres-
sion leading to false negative interpretation of ECG re-
sponses because of factors contributing to ventricular dys-
kinesia: 2) use of the Cornell exercise protocol to achieve 
smaller increments in heart rate as maximal exertion is 
approached (2): 3) frequent observations of blood pressure. 
both systolic and pulse pressure. during exercise and recov-
ery: and 4) determination of the maximal change in the ST 
segment!heart rate slope during exercise (3) and recovery to 
observe diagnostic changes in hysteresis of sequential 
changes in ST depression and heart rate (4.5). Other impor-
tant variables are inability to achieve a duration of symptom-
limited exercise of 2:3 min with the Bruce protocol and 
inability to increase systolic pressure to 2: 130 mm Hg. These 
variables are important because patients with more ad-
vanced or more complicated ischemic heart disease. or both. 
often manifest a greater functional impairment and worse 
prognosis due to left ventricular dysfunction or heart failure. 
Ischemia is usually an earlier manifestation in the natural 
history of this disease (6). When exercise ECG responses to 
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ambulatory monitoring and exercise testing are compared, 
they should be obtained with use of the same ECG lead 
systems and within 1 or 2 days rather than within a few days 
or weeks of each other. 
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